Role of UCP2 in the protective effects of PPARβ/δ activation on lipopolysaccharide-induced endothelial dysfunction.
Bacterial endotoxin lipopolysaccharide (LPS) activates inflammatory pathways, induces cytokine expression in the endothelium, augments reactive oxygen species (ROS) production in the vascular wall, and induces endothelial dysfunction. The aim of the present study was to analyze the effects of peroxisome proliferator-activated receptor (PPAR)β/δ activation on LPS-induced inflammation, oxidative stress and endothelial dysfunction and to determine whether uncoupling protein-2 (UCP2) plays a role in these effects. In vivo, the PPARβ/δ agonist GW0742 treatment prevented the LPS-induced reduction in aortic relaxation, the increase in vascular ROS production, the upregulation of NOX1, NOX2, p47(phox), and p22(phox) mRNA levels, and the endoplasmic reticulum (ER) stress markers in mice. We show that in mouse aortic endothelial cells (MAECs), GW0742 prevented the decreased A23187-stimulated nitric oxide (NO) production, and the increased intracellular ROS levels caused by exposure to LPS in vitro. The PPARβ/δ antagonist GSK0660 abolished all these in vivo and in vitro protective effects induced by GW0742. This agonist also restored the reduced expression of UCP2 and mitofusin-2 induced by LPS. The effects of GW0742 on NO and ROS production in MAEC exposed to LPS were abolished by the UCP2 inhibitor genipin or by siRNA targeting UCP-2. Genipin also suppressed the expressional changes on NADPH oxidase and ER stress markers induced by GW0742. In conclusion, PPARβ/δ activation restored the LPS-induced endothelial dysfunction by upregulation of UCP2, with the subsequent alleviation of ER stress and NADPH oxidase activity, thus reducing intracellular ROS production and increasing NO bioavailability.